Effect of long-term ovariectomy on bone mechanical properties in young female cynomolgus monkeys.
Feral adult female cynomolgus monkeys were divided into two groups: normal controls and ovariectomized. Tibiae and trabecular bones from the femoral head, from each group, were tested using a materials testing machine. The bending stiffness of the tibiae was measured by nondestructive three-point bending tests and their maximum torque capacity by destructive torsion tests. The compressive strength of the trabecular bones was measured by compression tests. Ovariectomy caused significant decreases in elastic modulus of the tibiae (p < 0.008), measured by three-point bending tests, and in shear modulus (p < 0.015), failure shear stress (p < 0.01), and failure torque (p < 0.001) of the tibiae, measured by torsion tests. It caused a significant decrease in cortical bone density (p < 0.005), but no significant changes in tibial cross-sectional area and in cortical shaft external and internal diameters. The differences in elastic modulus, maximum compressive strength, and density of femoral trabecular bone samples between the two groups were not significant.